Measurements 
Introduction
Ice core data reveil a strong connection between the amount of eolian dust deposited on the polar ice sheets and climate variations as recorded by •180, the temperature proxy [Hammer et al., 1985 ; Petit e! al., 1981; Thompson and Mosley- Thompson, 1981] . Recently this connection has been quantified by Marsh and Ditlevsen [1997] , who for the Greenland Ice Core Project (GRIP) ice core found a strong negative correlation between 51sO and the calcium concentration, a proxy for continental dust, for timescales longer than •0200 years.
Several circumstances, such as changes in the source areas, increased production due to higher wind speeds over the source areas, and altered transportation routes, may contribute to the increased amounts of eolian dust during cold periods. The sources of dust during glacial [Ditlevsen et al., 1996 ], it appears that the glacial atmosphere was more stormy than the present. This makes an increased uptake of dust plausible. An equatorward displacement of the baroclinic zone during glacial times implies a change of the atmospheric hydrological cycle and a redistribution of the deposition areas of dust. Simultaneously stronger baroclinicity results in higher wind speeds and shorter transportation times across the baroclinic zone. Taken together with a generally decreased precipitation, these factors imply an increased residence time of dust in the atmosphere and a more dusty atmosphere. Three-dimensional (3-D) GCM simulations [Andersen and Genthon, 1996 ; Genthon, 1992; Joussaume, 1993] did not succeed in reproducing the observed concentrations of dust in glacial ice, and a 2-D model study [Yung et al., 1996] showed that by reducing the washout rate of dust in the atmosphere, an enhancement by a factor 2-3 of dust in Antarctic ice results. This is still a factor of 3 short if compared with measured data. From a 0-D model considering the influence of altered transit and residence times on the deposition of impurities, [Hansson, 1995] 
The Model
In the model the climatology is prescribed by the zonally averaged midatmosphere temperature T. The interglacial temperature profile is prescribed from presentday climatology [Peixeto and Oort, 1992] , and the main difference between the full glacial (FG) and the interglacial (IG) atmosphere is assumed to be a larger equator to ice-rim temperature difference and, for the northern hemisphere, extended ice sheets at high latitudes during glacial periods. This implies a steeper baroclinic zone, which is moved equatorward, as seen in As the aim of this study is to evaluate the influence of a changed atmospheric circulation on dust transportation, dust uptake is taken to be independent of glaciation. The maximum value of the dust input curve, co, is set to 1 arbitrary unit (au) per day. The exponential form is adjusted such that the resulting atmospheric mixing ratio of dust at low latitudes is 2 orders of magnitude higher than at high latitudes, as inferred from present-day observations [Duce, 1994; Prospero, 1996] . corresponds quite well to the difference in precipitation rate between the summit of the ice sheet and coastal stations.
Robustness of the Model
The efficacy of the modeled hydrological mechanism depends to varying degrees on the values chosen for the different parameters. The results of an investigation of these dependencies are presented in Table 1 crea. sed/decreased concentration of dust in the ice for the higher/lower temperature difference, i.e., for the stronger/weaker baroclinic zone. However, imposing ATo=80o = 22øC (see Table 1 To sum up, this shows that the hydrological mechanism is robust to most of the chosen parameters, with the main control being exerted through 7c and c•. In this way our model suggests that the hydrological mechanism described here may account for a twofold to 18-fold increase in impurity concentration at 05 = 70 ø.
The Relative Importance of Transportation Versus Washout
Two competing processes determine the effectiveness the hydrological mechanism. These processes are (1) transportation and (2) washout of particles. The relative importance of these processes changes between different latitudinal bands, as illustrated through a box diagram shown in Figure 3 .
In order to elucidate the importance of these processes we summed the washout and transportation of dust particles over the areas indicated in Figure lb conditions, but for FG conditions everywhere else. For source area 4 (poleward of 45ø), precipitation is highest during IG, such that most dust is washed out over the sources during IG, with resulting lowest concentrations for these conditions. To sum up, the hydrological mechanism is most effective for sources areas close to the equator with decreasing effectivity poleward. However, the effect of the mechanism at midlatitudes is very dependent on the exact location of the sources.
Regarding the concentration of dust in the ice at qb = 70 ø, it is seen (Figure 4 ) that the increase from FG to IG is stronger, the farther equatorward the source area of the dust is. However, since there are only few potential sources of dust transported to polar ice caps in area 1, the strong increase found for dust from this area is rather unrealistic. The concentration of dust froin area. 2 increases by a factor of 6, whereas the concentration of dust from area 3 only increases by a factor of 2.
Deep-sea sediment cores provide a long-term record of transportation of eolian material. They generally indicate that the amount of dust transported in the northern hemisphere may have been 3-5 times higher during glacial times than now [Rea, 1994] 
